THE above question was forced upon me by a very unusual specimen which was sent to the Royal College of Surgeons by Mr. William Angus, the Resident Medical Officer of the Chelsea Infirmary, and which is now in the College Museum. The specimen consists of a much-dilated and hypertrophied bladder, with associated double hydronephrosis and dilatation of the ureters. The remarkable feature in the case is that there was nowhere any recognizable source of obstruction and that the patient had never experienced any difficulty in micturition.
Is there an " Idiopathic Dilatation " of the Urinary Bladder ? By S. G. SHATTOCK. THE above question was forced upon me by a very unusual specimen which was sent to the Royal College of Surgeons by Mr. William Angus, the Resident Medical Officer of the Chelsea Infirmary, and which is now in the College Museum. The specimen consists of a much-dilated and hypertrophied bladder, with associated double hydronephrosis and dilatation of the ureters. The remarkable feature in the case is that there was nowhere any recognizable source of obstruction and that the patient had never experienced any difficulty in micturition.
The term " idiopathic" I use in this connexion in the manner in which it is used in the case of the colon and cesophagus, as implying a dilatation with hypertrophy, without tangible or obvious cause. The designation " neuropathic " is, of course, more correct, for we can hardly doubt that such conditions arise from defects in the innervation of the viscus concerned; but vesical dilatations result from very different nervous causes, and to name it in this way would not draw attention to its peculiarities. I do not propose to engage in a desultory discussion upon neuropathic dilatations of the bladder in general, for they comprise a variety which includes that arising in hysteria, that following operations upon the rectum and anus, or for varicocele, or the radical cure of hernia, or amputation of the lower limb, and operations upon the uterus and ovaries; that, again, which is due to injuries of the spinal cord or brain; or which is met with in the course of tabes. The so-called atony of the bladder which follows over-distension of the healthy organ is probably also essentially neuropathic in its pathology, and results from damage sustained by the nerve-plexus upon and within the muscular wall rather than from the stretching of the muscle-fibres themselves.
Before, however, describing the specimen in detail I may refer briefly to the kindred subject of idiopathic or neuropathic dilatation and hypertrophy of the cesophagus and of the colon, and to the views of their pathogenesis which offer themselves for consideration.
IDIOPATHIC DILATATION OF THE (ESOPHAGUS.
Most museums contain one or more preparations of this condition, and they are all so remarkably alike that the citation of one or two will suffice. In the Museum of St. Thomas's Hospital there are two; the first of these (Specimen No. 912) is an extremely dilated oesophagus. The dilatation increases from the upper end to the junction of the middle and lower thirds, where the canal measures about 5A in. in circumference; beyond this it diminishes until, at the cardiac orifice, the cesophagus regains its normal dimensions. The mucous membrane is superficially ulcerated for considerable areas; the muscular coat, though stretched, is as thick as natural, from hypertrophy. The stomach was of the ordinary size and perfectly healthy, and its cardiac and pyloric orifices in every way normal. [From a woman, aged 60, who died of peritonitis from perforating ulcer of the duodenum. There was tubercular disease of the liver and bronchial glands. The ulceration of the mucosa in this case is exceptionlal, and was probably secondary in pathogenesis.] The second specimen' (No. 912 A) is the lower 8 in. of an oesophagus with the cardiac end of the stomach. The cesophagus is throughout dilated (measuring where most so 2 in. in diameter), but without any obvious cause. A thick piece of glass rod has been passed through the cardia. The muscular wall of the dilated canal presents no signs of atrophy. [From a man who suffered for thirteen years from cesophageal obstruction, and who ultimately died of inanition.] But one of the most pronounced examples is that in the Museum of University College Hospital, from a patient who was under the care of Dr. Sidney Martin (Specimen No., 1522) . The cesophagus is so greatly dilated that, in its central part, it has a circumference of 12 cm. At the upper and lower ends the dilatation gradually diminishes, the upper end of the cesophagus and the cardiac orifice being both normal in size. To the naked eye the muscular coat presents no change. [From a woman, aged 35, admitted in Septeniber, 1892. The duration of the illness was two years; it commenced with vomliting and pain in the epigastrium; attacks of dyspncea followed, and towards the end there was cough with muco-purulent expectoration. At the autopsy the dilated cesophagus was found filled with undigested food; it pressed on the pericardium and bulged into the right pleura; there was no stricture. There was broncho-pneumonia with recent pleurisy at the base of the right lung.]
To recall the physiological data in regard to the cesophagus. The tube is innervated by the vagi. The conduction of its peristaltic wave does not depend, as it does in the case of the intestine, upon an intramuscular nerve-plexus (Auerbach's), so that if the tube is transversely divided the nerve-supply around it being left intact, peristalsis, if excited I)-24 in the upper segment, is still transmitted to the lower. The nervous impulse which induces the peristalsis also brings about an active dilatation of the cardiac sphincter. Although a dual impulse is conducted by the same nerve, it is, of course, by different fibres, a physiological fact of which there are many other examples.
(1) It is conceivable in the first place, then, that a neuropathic dilatation might arise from a paralytic condition of the vagi. This would involve a passive distension of the canal with ingested food driven into it by the pharyngeal constrictors, the cardiac sphincter remaining at the same time unrelaxed. Involuntary muscle, however, will contract quite apart from a nervous impulse, as a result of mere tension or stretching. This is demonstrated by the simple experimrient of filling an excised piece of artery under pressure. As there are no ganglia in the arterial wall, the possibility of a local reflex miy be excluded, and the contraction which ensues must be attributed solely to the stimulus induced by the tension of the muscle-fibre itself. Hence, such a paralytic tube would, upon the distension reaching a certain grade, be excited to contract for the above reason, and although in an imperfect degree, yet sufficiently to force some of its surplus contents through the sphincter into the stomach. Against this view (which may exceptionally be correct), however, is the fact that the muscular wall of the dilated tube is not thinned or degenerate, although the disease may have lasted many years. The same anatomical evidence against a sirmiple paralytic distension holds in idiopathic dilatation of the colon, where we find the muscular wall in no way thinned, but even thicker than normal. And the same is notably so in the case of idiopathic dilatation of the bladder which forms the subject of the present communication. One has, of course, in all these instances to differentiate the atrophy and fatty change in the muscle arising as a secondary or ternminal condition from the disease itself, as in the case of the final cardiac dilatation which mnay succeed a compensatory hypertrophy.
(2) A second possibility is that there is an obstruction arising from inco6rdination between the action of the expellent musculature and the cardiac sphincter, the latter failing to relax simultaneously with the contraction of the tube above. This hypothesis would account for the slowly increasing dilatation and the absence of mluscular atrophy-it accords with the anatomical results actually witnessed.
There are two further possibilities:-(3) That the excitation of the peristaltic reflex is not the mechanical distension of the tube, but the stimulation of the mucosa. This will appear from the circumistance that quite an insignificant amount, or minimum, of material will excite the action and be followed by its transit into the stomach. An under-sensitive or hypo-aesthetic state of the mucosa inight theoretically, therefore, be followed by a diminished reflex and by a chronic accumulation of ingesta, neither the tube being excited to contract nor the sphincter to dilate.
And, lastly, (4) a contrary condition affecting the cardia, a mucosal hyperiesthesia, might be the cause of a local contraction of the cardiac sphincter as often as its passage was attemnpted, the result being an obstructive dilatation and hypertrophy of the tube above. In speaking of hypo-aesthesia and hyperesthesia of a mucous membrane I do not, of course, limit the application of the terms to conscious, tactile sensibility.
DILATATION AND HYPERTROPHY OF THE STOMACH ASSOCIATED WITH HYPERTROPHIC STENOSIS OF THE PYLORUS.
In the explanation of this condition the two views which most commend themselves for consideration are: (1) Inco6rdination between the expulsive action of the stomach and the relaxation of the pylorus; and (2) spastic contraction of the pyloric canal arising from a hyperaesthetic condition of the pyloric mucosa-an hysterical pylorus; the latter is the view to which I incline. On this hypothesis the attempted passage of the normal contents would of itself excite a reflex closure. It receives some support by analogy from the phenomenon of enterospasm. In this disease a particular segment of intestine is prone to contract, and so tightly as to produce obstinate attacks of obstruction or constipation, without any trace of organic disease, the subjects of this condition being more particularly of the neurotic class. The spasm, as Dr. H. P. Hawkins 1 remarks, may be short, acute, and intensely painful; or, with less violence, it may be of much longer duration, and may result in a steady ache or discomfort which will last off and on for weeks or months at a tinme. The colon is more commonly affected than the small intestine. Of the colon any part may enter upon the spastic state, but the first and last parts are particularly liable to be so affected.
And to the same group of phenomena belong those cases in which, without any evidence of organic disease, the ingestion of even easily digested food is followed by pain and sometimes vomiting. "This Brit. AMed. Jotrn., 1906, i, p. 65.
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hypermsthetic state or nervous dyspepsia may develop without any previous illness." 1 "Associated with hyperacidity there is often a real gastric hypervesthesia, either a primary sensory neurosis or a secondary result of continued hyperacidity, and the mere contact of food with the gastric mucosa will then excite pain and discomfort." 2
In the urinary organs such cases are paralleled by those in which (in women especially) a persistently increased frequency of micturition, perhaps hourly, takes place without any recognizable cause.
IDIOPATHIc DILATATION OF THE COLON.
As contrasted with the cesophagus, the peristalsis of the small and large intestine is conducted by the intramuscular plexus of Auerbach; and physiological experiment has shown that after transverse section of the gut the peristalsis ceases to pass from the upper to the lower segment; it has to be restarted independently in the gut below by the insertion of a second bolus. After end-to-end union of the divided intestine, the upper segment undergoes a certain degree of dilatation from this cause; there is a block or break in the peristaltic impulse, and to that extent a certain anmount of impedinment, although the peristalsis of the upper segment, by forcing contents through the functionless zone, will lead to the reinduction of peristalsis in the segment below.
In the case of the ureter, since no nerves are demonstrable in the muscular wall, the peristalsis is supposed to arise from the direct contact of muscle-cell with muscle-cell; but no such conduction obtains in the intestine. In the heart, too, the contractile impulse is conducted by direct muscular continuity, the wave of contraction from auricle to ventricle being transmitted by the auriculo-ventricular bundle, division or lesion of which is followed by block and inco6rdinate action. Nothing of this kind can be applied to the dilatation of the pelvic colon which commonly arises in infancy and persists throughout life. No anatomical break in the muscular continuity can be here alleged, and if anything of the nature of a block obtains in this condition, it would be a nervous and not a muscular one. That the obstruction is in some instances spastic appears from direct observation-from digital examination _per rectunm-for the rectum has been found in a state of spasmodic contraction; and in other cases the anus, the rectum itself participating in the dilatation of the colon. This pathogenesis, nevertheless, does not exclude the possibility of other explanations in other cases. The constancy of the site at which the dilatation arises has led to the theory of its being due to a folding or kink of the gut, seeing that in nearly all cases the disease involves the lower 3 in. of the pelvic colon, at the spot where the mobile bowel begins to lose its mnobility and its mesentery together, and miierges into the rectulmi. Let ine only suggest, then, that the mechanical kinking is the starting-point of the disease, in that it may, by the compression and danage done to the intramuscular nervous plexus, lead to a functional block, the interruption in the peristalsis being followed by the slow dilatation of the colon above. And, finally, there is the possibility that the nmucosa is hypo-aesthetic, whence there coimies about a want of response to normal stilmuli, the reflex being delayed until the colon has becoime filled to an unnatural degree.
IDIOPATHIC DILATATION OF THE BLADDER.
I mnay now describe the specimen which suggests the occurrence of an idiopathic dilatation and hypertrophy of the urinary bladder, of the same kind as that mnet with in other viscera, and adduce evidence furnished, also, by further speciuens and observations, in support of such a supposition. The bladder, which was sent to the Royal College of Surgeons in March, 1908, was taken from a man who died in the Chelsea Infirmary.
It is enlarged so as to mneasure a in. in diameter. Its imiuscular wall is nevertheless well developed throughout, and measures 0 5 cmn. in thickness. On the interior the bundles of the innermost layer of muscle, which have more or less of a vertical disposition, stand prominently out, and beneath them the thickened bundles of the circular series. The prostate gland is not in the least enlarged; its miiacroscopic structure is spongy and natural; nor is there any trace of an abnormal. uvula or other mechanical source of obstruction. It may be observed that the vesical cavity does not shelve off into the prostatic portion of the urethra, but is bounded by an abrupt, well-defined edge at the site of the internal meatus. Both the ureters are greatly dilated, but their apertures are of normal size and preserve their proper obliquity. I evacuated the urine in the bladder and the chief hydronephrotic kidney; it was quite clear, of a pale yellow colour, and not ammoniacal.
Histological Examination.
Sections cut from portions of the wall, hardened in alcohol and stained with haematoxylin and eosin, display stout bundles of normal muscle-cells, some in cross section, some in longitudinal. Sections made from other portions, which had been preserved in dilute alcohol, were stained for twenty-four hours in Scharlach solution after being first passed through 75 per cent. alcohol; these were, after staining, washed in 75 per cent. alcohol, then in tap-water, and finally mounted in Farrant's medium. One of the sections was stained with hematoxylin before being placed in Scharlach. In the sections thus tested for fat no trace was found in the muscle-cells.
The patient was a cabdriver and a heavy drinker. On a previous admission to the Chelsea Infirmary he was suffering from profuse hamorrhages from the bowel, such as occur in leukemia, and an examination of the blood showed the marks of this disease. He presented no indications of tabes; he did not suffer from hemorrhoids. For the last twenty-four hours of life there was incontinence with overflow, and 65 oz. of urine were withdrawn ten hours before death; the bladder again filled.
The catheter used (No. 7) passed without difficulty. The urine contained a large amount of albumin. There was no history of any renal colic or of any difficulty of rnicturition. Mr. Angus was good enough to critically examine the urethra at my request, after the bladder had been forwarded to the College, for it was sent only as a good example of dilated and hypertrophied bladder, combined with great dilatation of the ureters and double hydronephrosis. He inforins me that he found no signs of obstruction in the urethra, which allowed a full-sized bougie to pass quite easily, and on slitting it up there were no signs of old disease. The heart and liver were somewhat fatty, and there were considerable adhesions in both pleural cavities.
Such conditions as hypertrophic stenosis of the pylorus (with the ensuing dilatation and hypertrophy of the stomach), and idiopathic dilatation with hypertrophy of the pelvic colon, certainly occur in infantile life, the neuro-muscular defect commencing to manifest itself very soon or immediately after birth. To establish an analogous condition in the urinary bladder, it will therefore strengthen the case if the same incidence of age can be brought out, and this I will endeavour to do. . Dr. Dawson Williams has recorded in the Transactioits of the Pathological Society (xxxix, p. 152) the case of a male child, aged 5' years, who died of urmmia. He had " wetted the bed every few minutes " for nine months, but had never complained of any pain or difficulty in micturition. About six months before he came to the hospital it was noticed that the lower part of his bellv was swollen, and that he was passing an unusually large quantity of water; since that date the swelling of the abdomen had constantly increased, and he suffered much fromn thirst. There was no phimosis, and a catheter was passed without difficulty, but the stream only flowed when pressure was made on the abdomen. He was passing large quantities of pale urine which contained a trace of albumin. After death it was found that pressure on the greatly distended bladder caused regurgitation into the ureters; urine readily flowed by the urethra. The ureters and renal pelves were much dilated; both kidneys were fibrotic. The child's mother stated that he had always been delicate, and had been suffering from diarrhoea for several months.
Dr. John Thoimison has recorded the case of a male infant, aged 17 days, who presented enormlous dilatation of both ureters, with very great hypertrophy and dilatation of the bladder, and no discoverable obstruction in the course of the urethra.'
The reason why such dilatations of the cesophagus, the stomach, or pelvic colon are not met with as congenital lesions arises from the obvious circumstance that the organs in question do not functionate until after birth. With the urinary bladder it is different. The bladder receives and evacuates urine as a normiial phenomenon during intra-uterine life. This is proved by the distension which occurs in cases of imperforation of the urethra, of which there are many examples on record. But what if a sinmilar distension is met with without urethral malformation ? Let mne cite two instances in which this is so. One of these is in the Museum of the Royal College of Surgeons (Specimen No. 4724 c) . It is the trunk of a seven months female foetus, the abdomen of which has been laid open to display a greatly dilated urinary bladder. The consequent distension of the peritoneal cavity produced dystocia, and during delivery the bladder, together with the abdominal wall, was ruptured. The mother, aged 25, had been in labour many hours when first seen, and the head was already born. The bladder was large enough to contain 3 pints of fluid and the ureters were much dilated. The specimen was sent to the College by Dr. Rayner, who has briefly recorded it in the British MIedical Journal, 1892 Journal, (ii, p. 1384 . I Edin. Hosp. Reports, 1896, iv, p. 116, and Scot. Mled. and Surg. Journ., June, 1897 (Bibliography); cited by Dr. G. F. Still, Trans. Path. 5Soc., 1899, 1, p. 96. Dr. layner was, on Novem-lber 27, 1892, sent for by the midwife of the Marylebone Workhouse, because she could not complete the delivery of a primipara. Upon exanmination of the child after it was delivered, the "urethra was perfect and allowed a probe to pass easily." "There was mleconiuimi in the first part or so of the jejunum only, none in the colon or rectuimi, both of which were so cord-like as to be easily taken for ureters, as were also the lower two-thirds of the small intestine." The external genitalia are normally developed, the lower limbs naturally disposed. A rod of glass 2 inm. in diarneter at present lies in the urethra, and, as viewed from within the bladder, the internal mlleatus is quite normal; it is not patulous, as though the blockage lay further forwards, in the urethra. The second specimilen is in the Museum-l of Guy's Hospital (No. 2, 551/40) . It consists of the lower part of a female foetus at termii. The lower limibs are well developed and lie in a normal position. Labour was so imlpeded by the enlargement of the abdomen that the child was destroyed. The labia were adherent by a " thick mucus," but on their separation the urethra was found pervious. Some while ago I had the opportunity of exam-ining this specim-en; the hymiien and other parts are normally developed, and on separating the labia the orifice of the urethra is brought into view; I could easily pass a probe into the bladder. -There were no traces of any organic adhesion, and the presence of the thick mllucus above referred to was possibly due to the absence of illcturition and the non-clearance of the external parts. The case was observed in 1863 by Dr. Braxton Hicks and Mr. Leach.
From the foregoing evidence it is not improbable that the condition found in the adult described in the present com-munication was of infantile origin, as is the case in idiopathic dilatation of the colon. The result in both is chronic constipation, if one might extend the term to the retention of fluid and speak of a constipated bladder. It may be pointed out here that in Dr. Dawson Williams's case there was marked polyuria. The child, when admitted to the hospital, was passing large quantities of pale urine, which contained a trace of albulmlin. The dilatation of the ureters and the hydronephrosis were very pronounced, and in the fetal case in the College Museum the bladder is very greatly distended, as it may be when the urethra is imiiperforate, as though an excessive amount of urine had been excreted by the kidneys.
The occurrence of intra-uterine polyuria, it has been suggested, is really the factor that produces the dilatation of the bladder and the accompanying hydronephrosis. This method of viewing the sequence of events, however, cannot, I think, be substantiated. Polyuria in the adult does not give rise per se to dilatation of the bladder and hydronephrosis when there is no obstruction to the passage of urine beyond. Far more probably the polyuria, such as was noticed in Dr. Dawson Williaiiis's case, results from the hydronephrosis, and there being a persistent obstruction a vicious circle arises, in which the hydronephrosis brings about polyuria, and the resulting polyuria brings about a further increase in the hydronephrosis. For the passage of an abundant dilute urine is a recognized phenomenon in double hydronephrosis (J. Rose Bradford) ; and the trace of albumin noticed in the case just referred to may be attributed to the fibrosis of the kidney and the changes in the epithelium accompanying the compression of the renal substance.
The occurrence of hypertrophy of the bladder without organic obstruction is a phenomenon that was known to Paget, whose reference to it I may cite: ' " In some cases it appears certain that hypertrophy may occur without either phimosis, calculus, stricture, or any similar obstruction. It was so in a case illustrated in the Museum of St. Bartholomew's in a child aged 4, who had suffered intensely with signs of stone in the bladder, but in whom no stone existed; no disease of the urinary organs could be found, except this hypertrophy of the muscular coat of the bladder. An exactly similar case, in which after exceeding Irritability of the bladder the enlargement of its muscular coat appeared the only change, was under Mr. Stanley's care. In such cases the too frequent and strong action of the bladder, though irritable and unhealthy, seems alone to give riseto hypertrophy of the fibres. It is, however, possible that the change may be due to temporary closure of the urethra by muscular action. If, for example, the compressors of the urethra, instead of relaxing when the muscular coat of the bladder and the abdominal muscles are contracting, are in the habit of contracting with them, the obstacle they would produce in the urethra will soon engender hypertrophy of the bladder. Certainly such cases of disagreement in the action of the bladder and urethra occur in adults, and they may be called cases of stammering bladders, for their phenomena, both muscular and nervous, are exactly parallel with those of ordinary stammering in speech."
Paget's short article upon " Stammering Bladder " was published in the British Mledical Journal, October 24, 1868. In this he remarks that the patient can often pass his urine without any trouble, but at other times he suffers all the distress that he might have with a very bad urethral stricture. " He cannot pass a drop of urine, or, after a few drops, there comes a painful check, . . . and complete retention may ensue and overfilling of the bladder. The stammering with the bladder occurs in just the same conditions as the stammering of speech. . . . The worst times of such patients are when with strangers, or with persons, or in places that are associated in their minds with stammering. The bladder, unable to expel its contents, becomes for a time the seat of the feelings of distress and tightness and urgent need of emptying which are felt in more simply mechanical retention of urine. In cases of long-standing urinary stammering, some of which begin in very early life and some of which I have known for many years, I have seen no indication of any supervening organic disease. After years of trouble nothing appears wrong but in the manner of action of the parts." A different pathogenesis clearly obtains in different cases. Some would appear to come under the head of a hyperaesthetic condition of the mucosa, whereby an abnormal amount of muscular contraction was excited by what in health would be a normal stimulus, and one which would not act until the organ had reached its usual degree of distension; although it must be confessed that in the cases cited by Paget the influence of an irritating condition of the urine or of a bacterial infection cannot be excluded. Here we should have hypertrophy without dilatation.
In others there is dilatation with hypertrophy, and these appear to be due to want of cobrdination between the contraction of the detrusor and the dilatation of the sphincter, or, as Paget suggests, of the urethral muscles anterior to it. We are led to choose between this and a hypoaesthetic condition of the mucosa, whereby the micturition-reflex fails to be excited until the viscus has reached what in normal circumstances would be an abnormal degree of fulness. The organ would in either case become habitually over-distended, but without any necessary atrophy of the muscular wall. Had there been a muscular obstruction in front of the prostatic portion of the urethra, the latter would probably have become dilated in the way seen in cases of long-standing stricture. But this has not happened in the specimen, and one is induced to believe, therefore, that the obstruction lay at the neck of the bladder.
That the possibility of a hypo-aesthetic state of the vesical mucosa from which the reflex starts is not to be ignored in explanation of idiopathic dilatation will appear from the results of certain experiments carried out by Dr. T. G. Brodie and myself, in which we rendered the mucous membrane of the bladder anaesthetic by the intravesical injection of cocaine. Whether ancesthesia and hypo-cesthesia of the mucosee occur as hysterical phenomena is a subject to which little attention has been directed, but it is one that would repay further investigation. That the pharynx may be so affected is almost the only observation extant in this connexion, but this is well recognized and " of great importance in the diagnosis of the disease (hysteria)." 1 Dr. Parkes Weber has published such a case,2 in which, associated with complete hysterical cutaneous anaesthesia, the back of the mouth and the pharynx were also anaesthetic. The patient was a well-built man aged 21, not apparently of excitable temperament. He could feel nowhere excepting over a small area of skin bordering on the genital organs; owing to the anesthesia of the back of the mouth and pharynx, laryngological examination was peculiarly easy. Sensation gradually returned and he was discharged well. The ancesthesia disappeared last from the limbs; on these the antesthetic areas were sharply limited as by a garter, a condition (as Charcot has pointed out) almost pathognomonic of hysterical anmesthesia.
In the cat Dr. T. G. Brodie and I have found that the result of cocainizing the interior of the bladder is to abolish micturition so long as the local effect of the drug lasts. After many other methods of experiment we arrived at that of using A. C. E. mixture as an aneesthetic in place of chloroform, or of pithing accompanied with destruction of the sensorium; and instead of opening the fundus of the bladder and filling the viscus from an elevated bottle of warm salt solution through a wide tube tied into it, we finally adopted the simpler expedient of passing a catheter by the urethra and limiting ourselves to the use of female cats. The bladder was filled with warm salt solution through the catheter, the latter being of such a size as to allow of micturition taking place around it. When the bladder is lightly filled for ten minutes with 5 per cent. solution of hydrochloride of cocaine, and the salt solution then introduced, micturition is abolished, the viscus becoming distended to a remarkable degree without dilatation of the sphincter and escape of fluid by the side of the catheter occurring. These results indicate that the micturition-reflex arises in the vesical Imucosa, the tension of which excites both the detrusor to contract and the sphincter to dilate. This simple method was, in our later experiments, amplified by using a double catheter, the inner tube of which was connected with a manometer to I Dr. S. J. Sharkey, Brain, 1904, xxvii, p. 1, Presidential Address before the Neurological Society.
2 St. Bart.'s Hosp. Reports, 1898, xxxiv, p. 313. measure the pressure of the fluid within the bladder, whilst the bladder itself was filled through a side channel in the outer tube. The details of these observations will be published later.
ADDENDUM.
Mr. C. E. Lakin has been good enough to furnish me with the short notes of a case of greatly distended bladder which was recently under the care of Dr. Essex Wynter in the Miadlesex Hospital. The patient was a spare man, aged 64, who died with diabetes. On opening the abdomen after death an enormously distended bladder was found rising out of the pelvis; it occupied the whole of the right half of the peritoneal cavity and extended some distance beyond the middle line into the left side. It measured 15 in. in its greatest longitudinal diamiieter, and 12 in. transversely. Its summit was in contact with the lower surface of the right lobe of the liver, and the intestines were for the most part displaced to the left side of the abdomen. Rather more than 180 fl. oz. of urine were withdrawn from the bladder, the wall of which was of the usual thickness; there was no evidence of cystitis. The ureters and renal pelves were dilated. There was in this case a slight general enlargement of the prostate; and a prostatic collar, on which were two small projections, was visible from within the bladder. Clinically there was no incontinence and no difficulty of micturition; the patient had micturated like any other person. Mr. Lakin remarks that there was no evidence to show that the dilatation and hypertrophy were due to the prostatic condition discovered after death.
